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TABLE TELEPHONE DEVICE. OF SMALL SIZE 



^is invention relates *o a mobile terminal device, 
^ ,re particularly, to a p£t*l. -lepnone device of a 

small size- i,: 

*n geoM al, a portable 'terminal ~* " " 

terminal and a — telepho,* h~ a plurality - 

.unctions. «- functions -established by - operating 

- or a keyboard mounted on 

section s^ch as operation s-i.-j.-hes ° r 

the body o* the portable tergal. similarXy, th, 
estabXished axe selectively carried out by the 

operatic section in accordance with menu it— °n a 
a^play unit. Xn order to re^ce the si*e and the 
or the portable terminal, it ^ necessary to ma*e the 
operating section be small in;, area. . 

» case where the operating section becomes small - 
area it is dirrioult to corr^tly and efficiently operate 
the operatic section by ringers with no error. Xn other 
words, it is —It to costly —^r^ht 
the operating section while -ducxng the 
of the portable terminal. ^.thermore, « ^ «~ 
ca rry out operation without flying on a mechanical 
structure in order to avoid ^in ff and failures. 



Summary of the Invpntion : 

It is therefore an object of the preferred embodi- 
merits of this invention to provide a small-sized portable 
terminal capable of easily carrying out the operation,. 

Other objects of this invention will become clear as 
the description proceeds- 

On describing the gist of this invention, it is 
possible to understand that a portable terminal comprises a 
main body having a main surface J and a secondary surface 

i ■ " . ■ ■ 

opposite to the main surface- 

• .J 

According to this invention , the portable terminal 

comprises a display section formed on the main surface for 

■\ 

••I' 

displaying input information of. 1 the portable term-Lnal , a 
main operating section formed on the main surface for 
carrying out input operation of : ;|the input information, and 
an additional operating section r formed on the secondary 

i 

surface for carrying out input operation of the input 
information. =V 

Brief Description of 1AA. ; prawi.njfl-: 

Figs . 1A and IB show prospective views of a portable 
terminal according to a first embodiment of this invention; 

Figs . 2A and 2B show prospective views of a portable 

^) 

terminal according to a second embodiment of this 
invention; J 

Fag. 3 xs a block diagram'.; of a configuration of a 
portable terminal illustrated ixv each of Figs. 1A and. IB 
and Figs . 2A and 2B ; 
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Figs . 4A to 4C axe diagrams showing example!; of 

displayed image; V 

Fig. 5 is a flowchart for describing operation of 
the portable terminal of this i invention. 

Pf> ^Tl p tion of tha Pref e rred Embod i ments 
The portable terminal illustrated in Figs. 1A and IB 
is used as a mobile terminal. v-She mobile terminal 
illustrated in Figs. 1A and IB | has a rectangular shaped 
body as a terminal body. Similarly, the portable terminal 
illustrated, in Figs. 2A and 2B l Jis used as a mobile terminal. 
The mobile -terminal illustrate^ in Figs. 2A and 2B is a 
foldout portable phone. Fig. }A shows a view taken from 
the rear surface of the mobile;, terminal . Similarly, Fig. 
2A shows a view taken from thenar surface of the mobile 
terminal . In each of Figs . 1A £nd 2A, the mobile terminal 
is grasped by the hand of a us f r who is operating the mobile 
terminal . ,! 

Figs. IB and 2B are perspective views of the 
rectangular shaped portable terminal and the foldout 
portable phone, respectively, ^ viewed from the front side, 
in the foldout portable phone shown in Figs. 2A and 2B, a 
display section and an operating section are moved toward 
each other and folded via a hirigre mechanism. A loudspeaker 
is mounted in the display section. A microphone Is mounted 
in the operating section. 

Referring to Figs. 1A an<j£ IB, the illustrated 
portable terminal 1 comprises a' 'terminal body having a 
front or main surface and a rear surface which is 



positioned on an opposite side of. the main surface. A 

-.it- 
display section 13 and a main operating section 14 are 

mounted or formed on the main surface. A touch panel ox 

touch screen 11 is formed on the 'rear surface. As shown 

t ■■ 

in Fig- 1A, the user can touch the touch panel 11 by his 
forefinger to operate the portable terminal 1 when the 
portable terminal 1 is held ^by the hand. 

The touch panel 11 has a variable resistance which 
is varied on the basis of a physical pressure. More 
particularly, the resistance valjie is varied in a portion 
to which the physical pressure applied. In the example 
being illustrated, a resistive membrane touch panel is used 
as the touch panel 11 which is capable of detecting 

depression by a finger. . . ■( 

The touch panel 11 of the resistive membrane detects 
a coordinate from a voltage value obtained -by the fact that 
the conducting position of a resistive membrane is 
resistance-divided by an external pressure. When a voltage 
is applied to the touch panel 11 ' and when any arbitrary 
position on the touch panel is ' depressed with a finger or 
pen, a different voltage value'" iis obtained', depending on a 

different depressed position. Therefore, the depressed 

■■: J. 

position is determined from the" -observed voltage ^value . 

».<»Vi . . 

By conducting an operation for determining tne 

position continuously, the direction of the stroke and the 

interval are calculated and detected as a vector quantity 

when a stroke is made on the touch panel 11. The amount of 

vector obtained on the touch panel 11 is correlated with 



picture information displayed fen the display section 13 at 
this time. This causes the usjf.r to recognize information 
selected by the user. 

A small-sized CPU equipped with a 2 -channel, A/D 
converter is normally used as -fc circuit that is connected 
to the touch panel 11. The CPjj detects a position of 
pressure. In case where a CPU : j used for other purpose is 
mounted within the portable tefeninal having the touch panel 
11 , the CPU may be used for thjie touch panel 11 . In the 
example being illustrated, it as assumed that a dedicated; 
touch panel entry processor processes inputs from the touch 
panel 11 . 

Touch panel Input processors are used for various purpos 
in other fields. For example,, a finger is 'placed on the tou 
panel display screen of a PDA jypersonal digital 
assistant) or a cash dispenser. of a bank to select desired 
menu items. Also, a touch panel input processor is used as 
a mouse for a notebook compute^. Therefore, the touch 
panel input processor has been" built as general-purpose ICs 
and is easily commercially available. For escample, a 
position-detecting device for touch panel 'is listed in the 
product catalog of "Controller; AHL-301A" of Gunze Co., Ltd. 

Referring to Figs. 2A arid 2B, the illustrated 
portable terminal 1 is the f oldout portable phone as 
described above. The portable ''terminal 1 comprises a 
terminal body having a front ct' main surface and a rear 
surface which is positioned onjj .an opposite side of the main 

.4; 

surface. A display section 23 and a main operating section 



24 axe mounted or formed on the [main, surface. An 
auxiliary display portion 22 consisting of a small-sized 
LCD (liquid crystal display) is formed on the rear surface. 

H- . % 

As shown in Fig. 2A, a touch panel 21 is stuck on the 
auxiliary display portion 22. The touch panel 21 is made 
of a transparent material- The portable terminal 1 
illustrated in Figs. 2A and 2B * i!s similar in structure to 
the portable terminal 1 illustrated in Figs . 1A and IB . 

- 7 jk 

The auxiliary display portion 22 is an auxiliary 

* y 

ciisplay device and is fitted to'! '.the foldout portable phone. 
The foldout portable phone has the advantage that it is 
possible to protect the main display section 23 and the 

main operating section 24 when' the foldout portable t phone 

* ! 

is folded. However, it is impossible to check the state of 
operation in the foldout portable phone until thefl foldout 
portable phone is unfolded. Therefore, it is desired that 
various kinds of information carl; be confirmed even if the 
foldout portable phone is closed.:! For example, the various 
kinds of information indicate wither the power supply is 
ON or OFF, the amount of remaining charge in- the battery, 
and whether the received electric field is strong enough to 

•i 

permit communication. Inasmucli as the main display portion 
23 is concealed in a folded static, the above-mentioned 
kinds of information cannot be "checked in the folded state. 
Accordingly, the auxiliary display portion 22 is mounted on 
the rear surface of the main bo'«3y to provide a display of 
the kinds of information. In order to achieve space saving 

and miniaturization, the transparent touch panel 21 is laid 

', i 

""■ 

* i 



on the auxiliary display portion 22. 

Referring to Fig. 3, the illustrated portable 
terminal co^ises a touch pa^el 31, a touch panel input 
processor 35, an auxiliary display portion 32, a CPU 36, a 
main display section 33, and a main operating section 34. 
A signal applied to the touchjpanel 31 enters the touch 
panel input processor 35 to hi primarily processed. The 
signal applied to the touch panel input processor 35 from 
the touch panel 31 has an analog voltage value indicating 
the position on the touch pan&L 31 that is presently _ • 
depressed. *n A/D converter Incorporated in the touch 
panel input processor 35 reads, the analog voltage value at 
regular intervals and accapts^it as a coordinate value. 
Unstable, data are eliminated.: Chattering processing is 
conducted. Then, the CPU 36 1 3 inarmed of the coordinates 

J' ' 

and tJae state. : j 

The CPU 36 provides a eflisplay on the main display 
section 33 in order to give information for a choice to the 
user. The user's instruction^ for operations arejentered 
from the main operating section 34 and from- the touch panel 

o= T v.e CPU Vs selects information in 
input processor 35. The <-fu .30 

accordance with the user's instructions. 

Referring to Fig. 4, tie main display section 33 may 
display a frame of image illustrated in Fig. 4. In the 
sample being illustrated, illustration is made about 
menu for selecting functions -of the portable terminal 
the frame of image shown in Fig. 4, the select functions 
contains three stages of ite^ -clock- , "Display" ; and 
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"Sound" as shown in Fig, 4A. As shown in Fig. 4B, the 

- iy* 

function of "Sound" is selected. Black circles, indicate 
the items presently selected. As shown in Fig. 4C, "Key 
Checkingr Sound" that is one element of the functions of 
"Sound 11 is set to an on-state. 

Referring to Fig. 5, the *CPU 36 carries out 

v * 

operation in accordance with a flowchart illustrated in Fig 

.... . ' t 

5. The CPU 36 first provides a display as shown in Fig. 4A 
on the main display section 33 ..' The display contains three, 
functions as described above. A black circle indicating 
the present state is displayed beside the "Display" that is 

one of the three functions. At that time, the CPU 36 

* i 

starts a detection operation at a first step 51. 

After the start of the operation for detection, the 
CPU 3 6 first performs interval termer processing at a second 
step 52 , The interval timer processing gives time 
intervals to the detection of the touch panel 31 . If 
detection of the touch panel 31 'is constantly carried out, 

i 

burden will be imposed on the CF]J 36. Therefore, it 
suffices to establish time intervals of about 200 msec. 

The CPU 36 accepts coordinates and makes a 
comparison with the previous data, at a third step 53. The 
CPU 36 takes the difference betvffeen coordinate information 

obtained from the touch panel input processor 35 

: '- 

■ r *. • 

(coordinate information obtained i previous time from the 

j 

recurring- loop shown in Fig. 5) and coordinate information 
obtained this time. The CPU 3 6 calculates the direction 
and the amount of the movement of the finger placed on the 

J 



J 



touch panel 31 during the tim^ interval between the 
previous sailing and the present sampling. 

The CPU 36 judges an operation that the user is 
intended to perform, on the b^sis of the information 
obtained in the third step 53.; More particularly, the CPU 
3 6 checks whether or not motipn has taken place on the 
touch panel 31 at a fourth step 54. If movement of the 
position is absent, including the case in which no finger 
i3 i* contact with the touch Wei 31, operation 
proceeds to the second step 525. 

^en movement of the petition has taken P^ce, 
operation goes to a fifth step' 55, In the fifth step 55, 
tbe CPU 36 checks whether or npt the "movement is upward. 
^ the movement is not upward, operation goes to a sixth 
step S<5. in the sixth step 56„ the CPO 
„ not the movement is downward. 

^ the result of any deci«ion step, incl-din, the 
immediately previous decision S tep and more previous 
decision steps, indicates that, the finger on the touch 
pane! 31 has moved a distance ;»=re than a given «.« » 
an upward direction, then it is determined that an upward 
movement has occurred. Operation goes to seventh, step 57 
at which upward movement processing is performed. 

man the result of the decision is that the finger 
on the touch panel 31 has moved a distance more than the 
oiven amount in a downward direction, then it is determined 
that a downward movement has occurred. Operation goes to 
an eighth step 53 at which downward movement processing is 



carried out . 

The upward movement, processing in the seventh, step 

57 and the downward movement processing in the eighth, step 

58 mean a state transition wi thin v the control software run 
by the CPU 3 6 and a modification of the display provided on 
the display section. 

As an example of the downward movement, the frame of 

image 42 is shown in Pig. 4B. Comparing Fig. 4B with Pig. 

4A, the black circle has shifted', from "Display" to "Sound" 

in the displayed image 42 in Figf,-' 4B. Information of the 

downward movement is given on the touch panel 31. This 

informs the user that the user could successfully move the 

black circle downward. Hence, W-feeling of accomplishment 

is given to the user. That is, 'the user can check the 

completion of the movement operation. A . feedback is 

provided on the display. * ;* 

After the end of the upward movement processing in 

the seventh step 57 and the downward movement processing in 

eighth step 58 , operation returns back to the processing of 

the second step 52, The processing loop starting with 

detection of input from the touch panel 31 is repeated. 

Double click processing i-r> next described. A double 

click means an operation consisting of depressing the same 

1; 

point on the touch panel 31 at a given interval of time. 

The double click processing is the same as the 
processing ending with the decision about upward movement 
in fifth step 55 and the decision about downward * movement 
in sixth step 56, until information from the touch panel 31 
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is derived. Operation return** back to a considerably 
remote loop position from a- ninth step 59. At a 
predetermined interval of timf. detection is ^eUout 
whe the= or not the finger is placed on the touch panel 31 
w ithin a predetermined fxame.il For example, the same area 
is depressed during a period of 200 to 600 msec. No input 
is present during a period of ^OO to 600 msec. Furthermore, 
the same area is depressed during a period of 200 to 600 
asec . m this' case, the CPU 36 detects the double click at 
the ninth step 59. When the double click is detected, the 
CPU 3 6 carries out the douhle 'click processing in a tenth 

step 60 - : 

A tuition from the display in « to the 

i^e 43 in *ig. 4C is on. e^ple of the double clic* 
processing in the te»th step iq . Tn the transition tro. 
display 41 in ^g. 4*. to display 42 in Fig. 4B, the blac* 
circle is shifted to "Sound" . : - Onder this condition, when a 
. double click is detected, the <;Sisplayed contents are 
shifted to display 43 in Fig. 4C. Fig. 4C is a choice »enu 
for causing the user to select, -Key Checking Sou^d" . Ihxs 
is one of choices of faction* , regarding "Sound". After 
performing the double die* pressing in the te.th step 60, 
operation returns back to the second step 52. The 
processing described above is .continued until selection of 

, i. A >- 1Tlf luce a detection operation 
a function that is assumed to induce 

i 

ends . l; 

In the e*bodi»ent descried abo-e, a dedicated to.cn 

panel input processor is used :co control input processing 
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from the touch panel. The input, processing from the touch 
panel may be converted into digital form by switclpng an 
A/D converter for detection of the power- supply voltage or 
an A/D converter for detection of the level of the received 
electric field in terms of time ,\ These converters are 
normally built into portable phones . 

In the embodiment described above, upward movement 

11 

or downward movement is selected as a method of selecting 
information , as illustrated in the flowchart of Fig. 5. 
Alternatively, the processing conducted by the software, in 
the touch panel input processor 'may be modified, and a 
choice is made by detecting horizontal movement and 
counterclocJcwise rotation. 

Although double click is used as a method of 
determining information, other 1 kethods can, of course, be 
employed by modifying the software processing in the touch 
panel input processor. As a first example, if no input is 
present for a given time after. ^an input for upward or 
downward movement is entered, establishing processing is 
performed. Aa a second example.,*! if horizontal movement is 
detected, establishing processing is performed. As a third 
example, the main control portion is operated to enter an 
instruction, for performing establishing processing. 

In the above embodiment, the resistive membrane type 
touch panel is of the analog input type . A digital input 
touch panel consisting of a touch panel divided into cells 
may also be used. In this case,| the number of interfaces 
from the touch panel is increased by an amount equal to the 



number of the cells. However,, the detection circuit needs no A/D 
converter. Also, digital logic detection relying on ordinary 

t 

port input can be utilized. ; 

While this invention has thus • far been described in 
conjunction with the preferred embodiments thereof, it will 
readily be possible for those skilled in the art to put this 
invention into practice i£ various other manners. The 
description of the invention ^ith reference to the drawings thus 
is by way of example only. 

Each feature disclosed £n this specification (which term 
includes the claims) and/or 1 .; shown in the drawings may be 
incorporated in the invention; independently of other_disclosed 
and/or illustrated features. 

The text of the abstract .filed herewith is repeated here as 
part of the specification. 

A portable terminal includes a main body having a front 
surface and a rear surface opposite to the front surface. The 
portable terminal also includes a display section formed on the 
front surface for displaying 'input information of the portable 
terminal, a main operating section formed on the front surface 
for carrying out input operation of said input information, and 
a touch panel formed on the tear surface for carrying out an" 
input operation of the input information . The touch panel is 
operated by a user by gripping the main panel with a hand. The 
portable terminal monitors tli touch panel -in a predetermined 
interval to produce a monitored signal, and is responsive to the 
monitored signal for making thd display section display the input 
information. 1. 



CLAIMS 



1 . A portable terminal comprising a main body having a 
main surface and a secondary surface opposite to said main 
surface; 

a display section formed on said main surface for displaying 
information input to said portable terminal ; 

a main operating section farmed on said main surface for 
inputting said input information; and 

an additional operating section formed on said secondary 
surface for inputting said input information. 

2. A portable terminal as claimed in claim 1, wherein said 
main and said secondary surfaces are front and rear surfaces, 
respectively. 

3 . A portable terminal ajs claimed in claims 1 or 2 , 
wherein said additional operating section has a touch panel for 
inputting said input information, ;'said touch panel being operated 
by a user by gripping said main body. 

■ i 
h 

4. A portable terminal a^ ; claimed in claims 1, 2 or 3 
wherein said portable terminal i^< of the folding type, and said 
additional operating section comprises an auxiliary display 
section in said secondary surface. 

i 

i 

5. A portable terminal as claimed in claim 4, wherein said 
touch panel is mounted on said auxiliary display portion. 

6. A portable terminal as, 'claimed in claim 3, or claim 4 
or 5 when dependent from claim 3 therein said portable terminal 
comprises : • ' 

first means for monitoring said touch panel in a 
predetermined interval to produce a monitored signal; and 

second means responsive to • said monitored signal to make 
said display section display said input information. 
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7. A portable terminal'-; substantially as herein described 
with reference to and as shown in any of Figures 1A to 5 of the 
accompanying drawings . 
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